Znic doped CdS thin films with different volume percentage (3, 6 and 9) were fabricated by spray pyrolysis technique at a substrate temperature 400 o C. The thickness deposited film were 80 nm. Surface morphology test by AFM indicate that the surface of films is smooth and it showed an decrease in (RMS) values with increasing Zinc ratio. It has been making D.C conductivity measurements for all films. The results showed that the conductivity increased with increasing Vol.% Zn , as well as the results showed that all films have two activation energy and this energy increase with increasing Vol.%Zn.
Introduction :
Thin Film technology is a layer or several layers of atoms for a certain substance whose thickness ranges between 10nm and less than 1μm [1] . Cadmium sulfide CdS one of the most important II-VI group semiconductors belonging to the family Chalcogenide , which has two crystal structures, zinc blende [2] or hexagonal closed Packed type wurtzite phases [3] . The interest in thin films raised from the wide range of use and application in electronic equipments and devices. These films have been used in various fields such as of manufacturing (p-n) junctions, rectifiers, mirrors with two types ordinary and thermally, reflected and antireflected coating, photograph, integrated circuits, and optical communications as light emitting diodes, detectors solar cells, .., etc. This leads to study of electronic properties of thin films [4] , [5] .
Materials and method:
CdS The thicknes of our films were measured using BLK-CXR-SR-25 ,also by weight method. Atomic force microscopy AFM (AA3000 SPM) was used to study the surface morphology of the films. 
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The electrical resistivity (ρ D.C ) of the films is calculated by using the equation below [6] :
Where: R is the sample resistance , b is the width of electrodes, t the film thickness, and L the distance between two electrodes.The electrical conductivity (σ d.c ) equal to the inverse value of the electrical resistivity. The activation energies ( E a )could be calculated from the plot of lnσ versus 1000/T according to equation below [7] :
Since :
is numerical constant .
Results and Discussion:
The Surface morphology and electrical properties of CdS:Zn thin films were investigated as follows:
Surface morphology of the films:
The optical behavior of single and multiple homogeneous coatings is well understood. Therefore, checking it by morphologic study is a good proof for homogeneity. The 2D and 3D surface morphologies of the CdS and CdS;Zn thin films was performed using atomic force microscopy as shown in Figures (2) ,(3),(4) and (5) . From there Figures, it can be noticed that a root mean square (RMS) roughness ranged from 0.941 to 2.4 nm, and a maximum peak to peak height, Sz (ten point height) ranged from 2.12 to 5.28 nm, which denotes that the surface of films are highly smooth, as shown in the Table (1 
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The electrical conductivity σ d.c depends upon several factors such as the preparation technique, the annealing temperature and the measurement conditions .Figure (6) shows the variation of σ d.c versus the absolute temperature (T).From this figure it can be notice that σ d.c for CdS increased with temperature, this seems to be a normal behavior as one of semiconductor properties, due to the increasing carrier concentration with temperature .Also when CdS doping different concentration of Zn, the σ d.C was increased with increasing T. this resalts may be attribute to the decrement of the surface roughness of films,The activation energy (Ea) obtained for these films is given in the Table( 2), which calculated from the slope of lnσ vs. 1000/T according to eq.(2) which shown in Figure (7) .From this figure the films having two activation energy depend on doping value. This means there are two mechanisms for conductivity. The activation energy in the low temperature depends on the ionization impurity and at high temperature depends on the generation of electron-hole pairs. Table( 2) shows that the value of (Ea 1 ) is smaller than values of (Ea 2 ) . This indicates that the conductivity depends on the temperature where σ α T 3/2 [8] . Table ( 2): D.C. conductivity parameters for CdS thin films at different Vol.% of Zn.
Conclusion:
A homogenous CdS and CdS:Zn thin films have been successfully prepared by chemical spray pyrolysis. The morphological studies revealed that the films are highly smooth. D.C measurements indicate that the conductivity (σ d.c ) of all films are increased with the increasing temperature, as a result of a decrement of surface roughness and it was found that the films having two activation energy (Ea 1 and Ea 2 ) depend on doping value .The value of Ea 1 is always less than that of Ea 2 .
